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OBJECTIVE: Gain understanding on the radiometric performance of MODIS LWIR CO, bands through MODIS TIR Band Accuracy Assessment
ing various c ts of the calibration algorithm. . o &

L1B Validation Findings:

L1B Validation Findings:
AIRS to MODIS

Aircraft to MODIS

MODIS TIR Band Accuracy Assessment
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2 N Problem: MODIS CO,-sensitive bands 34-36 have shown persistent out-of-specification radiometric behavior on Terra and r

F'; t H . Aqua as shown by aircraft (left) and satellite (right) based comparisons. é )

E T : * * Study:Review the MODIS L1B calibration algorithm factors to look for possible contributions to out-of-specification % i3 * ¥ 7
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é b 1 Summary s ]

@9 Aqua MODIS CO, bands 34-36 show warm calibration bias to standard of about 0.5 to 1.0 K. °

é af ] Terra MODIS bias is approximately double of Aqua MODIS for bands 34-36. What factors cause this calibration bias? g ef ]
Hum 120 133 137 139 142 1) The A, calibration coefficient was already adjusted for Collection 4 and 5 so that post-launch calibration matches pre-launch = Hum 120 133 137 139 142

calibration to within about 0.2 K for all scene temperatures. No more adjustment envisioned. BT
2) Increasing optical cross talk correction on Terra MODIS causes a-physical features in imagery.
3) The scan mirror term uncertainty has been stated as small, but on-orbit evaluations suggest it may be underestimated.
4) Out-of-band (OOB) radiometric measurements were very poor quality. Cannot be eliminated as major influence.
5) Spectral characterization uncertainty is smaller than required adjustment to remove calibration bias.
6) The additive bias of these factors does not match the observed bias of MODIS. OOB remains an unknown in the error budget.
Other systematic influences (scan mirror temp., BB emissivity/temp., scan cavity emissivity/temp.) are expected to be small (<0.1 K).
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Satellite based comparisons of Aqua AIRS to MODIS
have shown that the calibration of bands 34-36 is
warm, and are in close agreement with the ER-2
aircraft based findings for Aqua MODIS.

ER-2 based SHIS and MAS comparisons to Terra
and Aqua MODIS Collection 5 L1B have shown
that the calibration of bands 34-36 has been
presistently too warm.

5. Spectral Characterization
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MODIS post-launch calibration to pre-launch
calibration for bands 33-36, especially for cold
scenes. The pre-launch calibration is considered
to be the most robust calibration of MODIS.

Collection 4,5

cross talk correction
causes Baja to show up
as a cold feature in
Terra MODIS Band 36
data. This is a-physical!

The uncertainty of the scan mirror reflectance is limited
to residuals of fitting coefficients for each band. The
Terra Deep Space Maneuver (DSM) RVS changed the
MODIS calibrated radiances for band 36 by more than
1 K, and by lesser amounts for bands 34, 35.

Problem: The noise floor of this data is too high to
gain useful knowledge about OOB influence on
MODIS CO,-Sensitive LWIR bands.

between AIRS and MODIS as well as remove the
scene temperature dependence in the bias.
However, pre-launch estimates of RSR uncertainty
do not support the spectral shift size indicated in the
AIRS-MODIS comparisons (col 7,8 in table above).



